INTRODUCTION
Hadronic decays of charm are rich in information about QCD. For instance, the suppression of D 0 and D 0 lifetimes. Hadronic decays can provide information on relative strengths of decay diagrams (spectator, exchange, annihilation, etc.). Spectator diagrams are believed to be responsible for the vast majority of the charm decay rate. In a spectator diagram, the charm quark decays while the other quark in the meson is a spectator. By contrast, exchange and annihilation diagrams require a connection between the charm quark and the other quark in the meson and are therefore suppressed. Determining the contributions of these diagrams is an interesting open question in charm physics.
More recently, charm has been used to investigate the light resonances which are products of charm decays. Although very high statistics scattering experiments have been performed for many years to investigate these resonances, many parameters are still virtually unknown. Charm offers a unique way to investigate these resonances by nature of its low background and well defined initial state (pseudoscalar meson).
Experimentally, hadronic decays can be investigated by comparing branching ratios and by analyzing the resonant structure of multibody decays. The results presented here come from the Fermilab experiments E791 and FOCUS. E791 (FOCUS) ran in 1991 (1996-7) with a 500 GeV/c 2 π¦ beam (180 GeV photon beam) on five (four) targets.
BRANCHING RATIO MEASUREMENTS
Calculations of charm quark decay rates via the weak interaction have been possible for many years. Unfortunately, only charm hadron decay rates (which are affected by the strong force) can be measured by experiments. The strong force is even more intimately involved when the charm particle decays into hadrons. Thus, deviations from the naïve weak prediction for a given decay can provide insight into the nature of the strong force. 
FIGURE 1. E791 and FOCUS signals from
decay requires either an ss pair from the vacuum or a final state interaction which couples ππ to KK. The recent E791 result contains some of these speculations [1] . Signals for these two modes from E791 and FOCUS are shown in Fig. 1 . E791 finds BR
U 0T 0008, significantly higher than the E687 measurement of 0T 0028 U 0T 0007 U 0T 0001 [1, 2] . The preliminary FOCUS result is much closer to the E687 result at 0T 00306 U 0T 00047 (statistical error only).
DALITZ PLOT ANALYSES
Multibody decays of charm particles can occur through various strong resonances which can interfere with each other. In a three-body decay, a "Dalitz" plot can be constructed to show the effect of these resonances and their interferences by plotting the squared invariant mass of two combinations of the final state particles against each other. In the absence of interference, how a resonance appears on the Dalitz will depend on its mass and width (a relativistic Breit-Wigner) as well as on its spin (Legendre polynomials). Interference effects can significantly alter these shapes. Fitting a Dalitz plot to a fully coherent sum of resonances allows one to extract information about how much each resonance contributes and how each resonance interferes with other resonances. By performing a coherent Dalitz plot analysis one can extract information about weak decays and the effects of the strong force on the weak decays. 
FOCUS Dalitz plot and projections. Projections show the data background, data signal+background, and the fitted result. 
Decay mode
Fraction (%) Phase (G ) . In their initial fit to the Dalitz plot using all known resonances, the fit quality was very poor with a confidence level of 10¦ 5 . By including a low mass scalar particle (σ) the fit was significantly improved and yielded a confidence level of 75%, providing strong evidence for the elusive light scalar. The results from both fits are tabulated in Table 3 . From the fit, the σ parameters were determined to be M σ 
provides a very high statistics mode in which to study charm decays. Previous analyses of this decay [8, 9] have identified two mysteries in this decay. The first mystery is why there is a dominant non-resonant contribution; unique in charm decays. The second mystery is why a good fit to this Dalitz plot seems to be impossible to achieve. The E791 data sample of 15,090 events (94% signal) can be used to shed light on these mysteries. Fitting the data using all known resonances results in a large non-resonant contribution and a very poor fit (confidence level of 10¦ 11 ), similar to past attempts. Given the evidence for the σ in the D 
